Abstract: Gnathostomiasis is a parasitic infection caused by the third larval stage of nematodes of the genus Gnathostoma. The disease is endemic in some countries around the world. In the American continent, the majority of cases is concentrated in Mexico, Ecuador, and Peru. However, due to increasing traveling either at the intercontinental or intracontinental level, the disease is seen each time more frequently in tourists. Furthermore, countries, such as Brazil, that have never been considered endemic are reporting autochthonous cases. The disease usually presents as a deep-seated or slightly superficial migratory nodule in patients with history of eating raw fish, in the form of ceviche, sushi, or sashimi. Along with the clinical presentation, diagnostic criteria include either blood or tissue eosinophilia. In most instances, these criteria are enough for the attending physician to institute therapy. Chances of finding the parasite are low, unless the biopsy is taken from a very specific area that develops after antiparasitic treatment is started. The potential of other organ involvement with more serious consequences should always be kept in mind.
INTRODUCTION
Gnathostomiasis is a parasitic infection that results from the migration of the third larval stage (L3) of nematodes of the Gnathostoma genus through human tissues. Most commonly, this migration takes place in the skin and subcutaneous tissues. The disease is mainly seen in areas of the world that are considered endemic, such as Southeast Asia, Japan, and Latin America, but has been increasingly observed in travelers returning to non-endemic areas, such as the United States or Europe. The infection is acquired through the consumption of freshwater fish or eel, either raw or marinated in lemon juice, in the form of various popular traditional delicacies, such as sushi, sashimi, or ceviche. The disease has received multiple names, depending on the geographic area where it occurs:
tuao chid in Japan, Yangtze River edema and Shanghai rheumatism in China, and nodular migratory panniculitis in Ecuador.
An increasing number of reports of autochthonous cases from non-endemic countries (e.g., Brazil and Colombia) suggest that the distribution of the parasite in nature may be wider than expected. Under this current situation, dermatologists around the world, and especially in Latin America, should be aware of the clinical manifestations, since the skin is the most common organ involved in the form of a migratory nodular dermatitis or panniculitis. vae. The next case took many years to be reported, as late as 1934.
HISTORY
Prommas and Dangsavand described the complete life cycle of the parasite in 1937. 1, 2 In America, the first human cases of gnathostomiasis were reported by Pelaez & Perez Reyes in Mexico, in 1970. 3 Ollague, in
Ecuador, in 1985, wrote extensively about the occurrence of the disease in humans and animals in the Guayas estuary. 4 The first series in Peru was described by Costa et In the American continent, the largest number of cases is from Mexico, but gnathostomiasis is also found in Guatemala, Ecuador, and Peru. An intriguing epidemiological aspect is that whereas in most countries the disease affects predominantly individuals of low socioeconomic classes, in Peru, most patients reside and consume their ceviche in high-class neighborhoods. 10 In addition, an unexplained issue is how gnathostomiasis can be seen in Peru. The disorder has been so far exclusively associated with fresh or brackish water fish; however, virtually all ceviche consumed in Peru is prepared with saltwater fish. The pending identification of the fish species associated with the disease in Peru will contribute to the better understanding of the epidemiology and risk factors.
In developed countries, the disease is mainly described in travelers. [11] [12] [13] [14] However, some autochthonous cases have been reported in the US (Scott Norton, personal communication).
Imported and autochthonous cases have been recently reported in Brazil 7, 15 , Colombia, 16 and Korea. 17 In the specific case of Brazil, one patient developed gnathostomiasis after traveling to Peru, while the patient reported by Vargas was infected after consuming local raw peacock bass (Cichla spp) during a fishing trip to the state of Tocantins. 7 One has to bear in mind that little is known about the occurrence of Gnathostoma species in the wildlife around the world. The importation of swamp eels from Asia to the United
States resulted in the contamination of local species of freshwater eels raised in the US, increasing the possibility of autochthonous cases in a country that had never been endemic.
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PATHOGENESIS
Gnathostoma is a nematode (cylindrical worm) that belongs to the order Spiruria. A very interesting presentation is the so-called pseudo-furuncular type. As described by multiple authors, either spontaneously or, more commonly, a few days after therapy, the clinical lesion evolves from a large nodular or ill-defined infiltrated area to a tiny papule or even a pustule ( Figure 5 ). Eye involvement is not so rare in endemic areas and is particularly seen in India. 11 It has also been recently reported in the state of Amazonas, Brazil, reinforcing the idea of new areas of disease prevalence caused by unidentified species of Gnathostoma. 20 The parasite invasion favors the anterior chamber, and the eye is the only organ where the larva can be seen directly, in vivo. Ocular involvement manifests clinically as intense pain in the ocular globe, as well as a decreased visual capacity in up to 40% of cases. 21 The parasite can produce uveitis, iritis, intraocular hemorrhage, glaucoma, and even retinal scarring and detachment due to a less common invasion of the vitreous. Ocular involvement is rarely associated with peripheral eosinophilia. 1, 22 CNS involvement is associated with the highest mortality, ranging from 8% to 25%. Before albendazole and ivermectin were available, up to 30% of the patients experienced prolonged sequelae. 1 Most commonly, it presents as myelitis and radiculopathy, but Mild to severe peripheral eosinophilia is present in 50% to 70% of the cases, but normal eosinophil levels do not exclude the diagnosis. Eye involvement is rarely associated with eosinophilia due to the avascular nature of the anterior chamber and to a decreased cellular response. Neuroimaging findings should not be considered diagnostic but may help to establish the magnitude of the CNS involvement. MRI has some advantage over CT scan and may be useful to distinguish gnathostomiasis from angyostrongyloidiasis. Some patients may experience recurrence of the disease after an apparently successful initial therapy. In some series, the cure rate after a first initial dose may be as low as 40%. 27 Relapses can be managed with the same initial drug or, with better results in our experience, with albendazole and ivermectin given simultaneously. This is a sectional reconstruction of the parasite from biopsies of six different patients after inducing the pseudoforuncular form with specific therapy. The whole parasite seen at the center was obtained alive from a pustule that developed after therapy. The larva was mounted on mineral oil and seen with a conventional microscope. The area marked with * is a traumatic, artefactual herniation of the intestinal tract induced while mounting. 11A -Section of the mouth apparatus 11B -The head bulb and the esophagus 11C -Cervical papillae surrounding the esophagus 11D -The union between distal esophagus and proximal intestine, with its intestinal pigmented epithelium. In the lower left corner, some sections of papillae are seen 11E -Distal pigmented intestine
PREVENTION
Avoidance of raw fish ingestion, the most relevant preventive measure, may be difficult to achieve, given the preference of locals and travelers for such a popular alimentary habit. Natives may believe that marinating the fish eliminates the larva, but the L3 larva does survive easily in lemon juice for up to five days. Quick freezing of fish employed in the preparation of sushi, sashimi, or ceviche will kill the larva, but this procedure may not be feasible or necessarily enforced. Homemade preparations of such delicacies also increase the risk of developing the disease. q
